Reduction of ribosome biogenesis with activation of the mTOR pathway in denervated atrophic muscle.
Mammalian target of rapamycin (mTOR) pathway positively regulates the cell growth through ribosome biogenesis in many cell type. In general, myostatin is understood to repress skeletal muscle hypertrophy through inhibition of mTOR pathway and myogenesis. However, these relationships have not been clarified in skeletal muscle undergoing atrophy. Here, we observed a significant decrease of skeletal muscle mass at 2 weeks after denervation. Unexpectedly, however, mTOR pathway and the expression of genes related to myogenesis were markedly increased, and that of myostatin was decreased. However, de novo ribosomal RNA synthesis and the levels of ribosomal RNAs were dramatically decreased in denervated muscle. These results indicate that ribosome biogenesis is strongly controlled by factors other than the mTOR pathway in denervated atrophic muscle. Finally, we assessed rRNA transcription factors expression and observed that TAFIa was the only factor decreased. TAFIa might be a one of the limiting factor for rRNA synthesis in denervated muscle.